Abstract: Long working hours and sleep deprivation have been a facet of physician training in the US since the advent of the modern residency system. However, the scientific evidence linking fatigue with deficits in human performance, accidents and errors in industries from aeronautics to medicine, nuclear power, and transportation has mounted over the last 40 years. This evidence has also spawned regulations to help ensure public safety across safety-sensitive industries, with the notable exception of medicine.
Resident physician work hours
Although the IOM "Sleep, supervision and safety" report provides a comprehensive review and discussion of all aspects of graduate medical education training, the report's focal point is its recommendations regarding the hours that resident physicians are currently required to work. A considerable body of scientific evidence, much of it cited by the Institute of Medicine report, describes deteriorating performance in fatigued humans, as well as specific studies on resident physician fatigue and preventable medical errors.
The question before this conference was what work redesign and cultural changes are needed to reform work hours as recommended by the Institute of Medicine's evidence-based report? Extensive scientific data demonstrate that shifts exceeding 12-16 hours without sleep are unsafe. Several principles should be followed in efforts to reduce consecutive hours below this level and achieve safer work schedules. The recommendations are:
• Limit resident physician work hours to 12-16 hour maximum shifts • A minimum of 10 hours off duty should be scheduled between shifts • Resident physician input into work redesign should be actively solicited • Schedules should be designed that adhere to principles of sleep and circadian science; this includes careful consideration of the effects of multiple consecutive night shifts, and provision of adequate time off after night work, as specified in the IOM report • Resident physicians should not be scheduled up to the maximum permissible limits; emergencies frequently occur that require resident physicians to stay longer than their scheduled shifts, and this should be anticipated in scheduling resident physicians' work shifts • Hospitals should anticipate the need for iterative improvement as new schedules are initiated; be prepared to learn from the initial phase-in, and change the plan as needed
• As resident physician work hours are redesigned, attending physicians should also be considered; a potential consequence of resident physician work hour reduction and increased supervisory requirements may be an increase in work for attending physicians; this should be carefully monitored, and adjustments to attending physician work schedules made as needed to prevent unsafe work hours or working conditions for this group • "Home call" should be brought under the overall limits of working hours; work load and hours should be monitored in each residency program to ensure that resident physicians and fellows on home call are getting sufficient sleep • Medicare funding for graduate medical education in each hospital should be linked with adherence to the Institute of Medicine limits on resident physician work hours
Moonlighting by resident physicians
The Institute of Medicine report recommended including external as well as internal moonlighting in working hour limits. The recommendation is:
• All moonlighting work hours should be included in the ACGME working hour limits and actively monitored. Hospitals should formalize a moonlighting policy and establish systems for actively monitoring resident physician moonlighting
Safety of resident physicians
The "Sleep, supervision and safety" report also addresses fatigue-related harm done to resident physicians themselves. The report focuses on two main sources of physical injury to resident physicians impaired by fatigue, ie, needle-stick exposure to blood-borne pathogens and motor vehicle crashes. Providing safe transportation home for resident physicians is a logistical and financial challenge for hospitals. Educating physicians at all levels on the dangers of fatigue is clearly required to change driving behavior so that safe hospital-funded transport home is used effectively.
• Fatigue-related injury prevention (including not driving while drowsy) should be taught in medical school and during residency, and reinforced with attending physicians; hospitals and residency programs must be informed that resident physicians' ability to judge their own level of impairment is impaired when they are sleep deprived; hence, leaving decisions about the capacity to drive to impaired resident physicians is not recommended • Hospitals should provide transportation to all resident physicians who report feeling too tired to drive safely; in addition, although consecutive work should not exceed 16 hours, hospitals should provide transportation for all resident physicians who, because of unforeseen reasons or emergencies, work for longer than consecutive 24 hours; transportation under these circumstances should be automatically provided to house staff, and should not rely on self-identification or request
Training in effective handovers and quality improvement
Handover practice for resident physicians, attendings, and other health care providers has long been identified as a weak link in patient safety throughout health care settings. Policies to improve handovers of care must be tailored to fit the appropriate clinical scenario, recognizing that information overload can also be a problem. At the heart of improving handovers is the organizational effort to improve quality, an effort in which resident physicians have typically been insufficiently engaged. The recommendations are:
• Hospitals should train attending and resident physicians in effective handovers of care
• Hospitals should create uniform processes for handovers that are tailored to meet each clinical setting; all handovers should be done verbally and face-to-face, but should also utilize written tools • When possible, hospitals should integrate hand-over tools into their electronic medical records (EMR) systems; these systems should be standardized to the extent possible across residency programs in a hospital, but may be tailored to the needs of specific programs and services; federal government should help subsidize adoption of electronic medical records by hospitals to improve signout • When feasible, handovers should be a team effort including nurses, patients, and families • Hospitals should include residents in their quality improvement and patient safety efforts; the ACGME should specify in their core competency requirements that resident physicians work on quality improvement projects; likewise, the Joint Commission should require that resident physicians be included in quality improvement and patient safety programs at teaching hospitals; hospital administrators and residency program directors should create opportunities for resident physicians to become involved in ongoing quality improvement projects and root cause analysis teams; feedback on successful quality improvement interventions should be shared with resident physicians and broadly disseminated • Quality improvement/patient safety concepts should be integral to the medical school curriculum; medical school deans should elevate the topics of patient safety, quality improvement, and teamwork; these concepts should be integrated throughout the medical school curriculum and reinforced throughout residency; mastery of these concepts by medical students should be tested on the United States Medical Licensing Examination (USMLE) steps
• Federal government should support involvement of resident physicians in quality improvement efforts; initiatives to improve quality by including resident physicians in quality improvement projects should be financially supported by the Department of Health and Human Services
Monitoring and oversight of the ACGME While the ACGME is a key stakeholder in residency training, external voices are essential to ensure that public interests are heard in the development and monitoring of standards. Consequently, the Institute of Medicine report recommended external oversight and monitoring through the Joint Commission and Centers for Medicare and Medicaid Services (CMS). The recommendations are:
• Make comprehensive fatigue management a Joint Commission National Patient Safety Goal; fatigue is a safety concern not only for resident physicians, but also for nurses, attending physicians, and other health care workers; the Joint Commission should seek to ensure that all health care workers, not just resident physicians, are working as safely as possible • Federal government, including the Centers for Medicare and Medicaid Services and the Agency for Healthcare Research and Quality, should encourage development of comprehensive fatigue management programs which all health systems would eventually be required to implement • Make ACGME compliance with working hours a "condition of participation" for reimbursement of direct and indirect graduate medical education costs; financial incentives will greatly increase the adoption of and compliance with ACGME standards
Future financial support for implementation
The Institute of Medicine's report estimates that $1.7 billion (in 2008 dollars) would be needed to implement its recommendations. Twentyfive percent of that amount ($376 million) will be required just to bring hospitals into compliance with the existing 2003 ACGME rules. Downstream savings to the health care system could potentially result from safer care, but these benefits typically do not accrue to hospitals and residency programs, who have been asked historically to bear the burden of residency reform costs. The recommendations are:
• The Institute of Medicine should convene a panel of stakeholders, including private and public funders of health care and graduate medical education, to lay down the concrete steps necessary to identify and allocate the resources needed to implement the recommendations contained in the IOM "Resident duty hours: Enhancing sleep, supervision and safety" report. Conference participants suggested several approaches to engage public and private support for this initiative • Efforts to find additional funding to implement the Institute of Medicine recommendations should focus more broadly on patient safety and health care delivery reform; policy efforts focused narrowly upon resident physician work hours are less likely to succeed than broad patient safety initiatives that include residency redesign as a key component • Hospitals should view the Institute of Medicine recommendations as an opportunity to begin resident physician work redesign projects as the core of a business model that embraces safety and ultimately saves resources 
Preface
In its landmark 1999 report "To Err is Human", the Institute of Medicine estimated on the basis of two statewide studies [1] [2] [3] that up to 98,000 patients die each year in the US due to medical error. 4 Since that time, considerable efforts have been made to understand the causes and consequences of these errors, and to implement interventions to prevent or intercept them. Nevertheless, errors appear to be as common today as they were a decade ago. In November 2010, the US Department of Health and Human Service's Office of the Inspector General estimated that up to 180,000 patients per year may die as a result of medical care, 5 an extrapolation that would make harm due to medical care the third leading cause of death nationwide. 6 Nearly half of these incidents were preventable, ie, due to error. In the same month, the North Carolina Patient Safety Study reported the results of a 10-center, six-year study that found no reduction over time in the baseline rate (25 harms per 100 admissions) due to medical care in North Carolina. 7, 8 While there are numerous reasons that errors and injuries due to medical care remain so prevalent, the traditional long working hours of providers, particularly resident physicians, appear to be an important root cause. The Harvard Work Hours, Health, and Safety Group found that interns working extended shifts reported making more medical errors (including those that harm or kill patients), 9 had a 60% increased odds of suffering an occupational injury, 10 and have twice the odds of suffering motor vehicle crashes on the drive home from work. 11 Furthermore, in a randomized controlled trial, serious medical errors were found to be 36% more common on a traditional schedule with frequent extended shifts than on an intervention schedule that eliminated scheduled shifts longer than 16 consecutive hours. 12, 13 Subsequent studies have largely substantiated these findings. A systematic review of interventions that reduced or eliminated shifts over 16 hours found that 64% resulted in improved safety or quality; no intervention led to worse quality or safety. 14 Similarly, a systematic review of the relationship between extended shifts and resident physician and patient safety found that outcomes were improved by shorter resident physician work shifts in 74% of studies; only 6% of the studies found any outcome to be worse with shorter shifts. 15 In light of these emerging data and public concern over resident physician working hours, 16 Congress and the Agency for Healthcare Research and Quality asked the Institute of Medicine to convene a committee to review all data on resident physician working hours and safety. 17, 18 After a year-long comprehensive study, the committee published a report in 2009, concluding that "the scientific evidence base establishes that human performance begins to deteriorate after 16 hours of wakefulness", and called for the elimination of all resident physician shifts exceeding 16 hours without sleep. In addition, they called for numerous improvements in the organization and supervision of residency training, as well as external oversight by the Accreditation Council for Graduate Medical Education (ACGME), the professional body that has historically overseen residency programs.
The recommendations of the Institute of Medicine have profound implications for patients, residency programs, and the health care system. The conclusion that resident physicians' traditional 24-hour work shifts are unsafe has created an upheaval in academic medicine, but one with the potential to yield a safer health care system. However, in order to realize this potential, the Institute of Medicine's report needs to move from being merely a list of recommendations to being a well coordinated series of concrete changes in health care delivery and regulation.
To address this need, a diverse group of stakeholders was invited to attend a conference at Harvard Medical School in June 2010, at which the recommendations of the Institute of Medicine committee were discussed. From this discussion, we produced this White Paper which outlines the group's recommendations regarding how to move forward.
In response to the Institute of Medicine report, the ACGME in September 2010 issued new standards to come into effect on July 1, 2011. Unfortunately, the new rules stop considerably short of the Institute of Medicine's recommendations and those endorsed by this conference. In particular, the ACGME only applied the limitation of 16 consecutive work hours to first-year resident physicians and reduced the minimum time off between shifts from 10 to 8 hours. Policy makers, hospital administrators, and residency program directors who wish to implement safer health care systems must go far beyond what the ACGME will require. This White Paper should serve as a guide for that effort. We hope the exciting examples of programs that have been redesigned to provide a better educational experience within the necessary restrictions of working hours will encourage others to do likewise. The safety of our patients and our trainees requires nothing less. We believe that it is only through fundamental redesign of systems, including especially the redesign of residency care systems, that we will achieve the potential of
Introduction
The Institute of Medicine's "Resident duty hours: Enhancing sleep, supervision and safety" 18 is arguably the most comprehensive examination of the training of physicians since the publication of the Flexner Report 100 years ago. Formed at the behest of Congress, the Institute of Medicine's panel of experts was chaired by Dr Michael Johns, an otolaryngology surgeon and chancellor of Emory University. Its 17 members included physicians and nurse educators, sleep scientists, patient safety and organizational development experts, a consumer, and a resident physician.
The group was directed to examine the scientific evidence linking acute and chronic sleep deprivation among resident physicians with clinical performance deficits leading to medical error. 18 Twelve months, six days of public hearings, and countless discussions and drafts later, the committee produced a document which encompassed far more than reform of the hours that resident physicians spend in the hospital.
The report recommended new limits on resident physician work hours and workload, increased supervision, a heightened focus on resident physician safety, training in structured handovers and quality improvement, more rigorous external oversight of work hours and other aspects of residency training, and identification of expanded funding sources necessary to implement the recommended reforms successfully. The recommendations were based on the committee's belief that:
• "There is enough evidence from studies of resident physicians and additional scientific literature on human performance and the need for sleep to recommend changes to resident physician training and duty hours aimed at promoting safer working conditions for resident physicians and patients by reducing resident physician fatigue" • "Providing safe patient care during residency is a matter not just of hours at work, but also of the amount of effective supervision, sleep obtained, and a balanced workload" 18 In the 18 months following its release, the Institute of Medicine report was discussed extensively by the ACGME, the organization that oversees the training of physicians in the US. The ACGME formed a Duty Hours Task Force made up of board of trustee members and other medical educators. 19 The group began work soon after the Institute of Medicine report was published, a date coinciding with the ACGME's promised five-year review of its 2003 Duty Hour Standards. The task force worked for 18 months. Multiple experts were invited to present before the group, and three additional research studies were commissioned. [20] [21] [22] The prevailing sentiment, captured effectively in an extensive collection of testimonies provided at the June 2009 ACGME Congress on Duty Hours, was that many of the Institute of Medicine's recommendations (and specifically those focusing on reduction of duty hours) should not be implemented. ACGME president and chief executive officer, Dr Thomas Nasca, addressed the Harvard conference participants on June 17, 2010. He estimated that resident physicians (approximately 109,500 in 2010) represented about one quarter of all hospital-based physicians in the US. Taxpayers, through their contributions to the Medicare system, fund graduate medical education, at a cost of over $9 billion in 2009. 23 Given the public's investment in physician training and its expectation of receiving safe, high-quality care in the nation's 1100-plus teaching hospitals, 24 the Institute of Medicine report deserves broad and deep examination, and should involve not only input from the graduate medical education community, but from patients, resident physicians, policy makers, and the many other constituencies potentially affected by its far-reaching recommendations.
To that end, a conference entitled "Enhancing sleep, supervision and safety: What will it take to implement the Institute of Medicine recommendations?" was held at Harvard Medical School on June 17-18, 2010. Twenty-six stakeholders participated in the invitation-only roundtable discussion. They included quality improvement experts, medical educators and hospital administrators, consumers, regulators, sleep scientists, policy makers, a resident physician, and a medical student (see Appendix D for biographic information on participants). The group also included two members of the Institute of Medicine committee that produced the "Sleep, supervision and safety" report.
The two-day conference, moderated by Drs Christopher P Landrigan and Lucian Leape, was structured around the 10 major recommendations made by the Institute of Medicine. Each recommendation was introduced and discussed by an initial presenter as well as at least two additional respondents, followed by informal discussion. This format provided an opportunity for experts and a diverse group of stakeholders to present, discuss, and debate implementation strategies, including opportunities, obstacles, and concrete steps to address this important patient safety issue. Not every recommendation was endorsed by each invited conference participant. However, every recommendation made here was endorsed by the majority of this diverse group of experts and many were endorsed unanimously.
The goals of the conference were to produce and disseminate widely a White Paper that would:
• Broaden exposure to the Institute of Medicine report beyond the medical community • Share the collective wisdom of experts in their fields and diverse stakeholders about how best to implement the 10 Institute of Medicine recommendations, ie, best practices for medical education innovators
• Provide an impetus for change that will help pave the way towards creating a safer and more effective system for training the nation's physicians In September 2010 the ACGME issued new rules to go into effect on July 1, 2011, but unfortunately these stop considerably short of the Institute of Medicine's recommendations and those endorsed by this conference. In particular, the ACGME only applied the limitation of 16 hours to firstyear resident physicians and reduced the minimum time off between shifts from 10 to 8 hours. In addition, other important IOM recommendations were disregarded. Hospitals, medical educators and policy makers committed to implementing safer systems of care must go further. This White Paper should serve as encouragement that further change is both possible and desirable.
Resident physician workload and supervision
"To improve the quality of care delivered to current and future patients, and to meet long term educational objectives, the committee recommends improvements to the content of residents' work, a patient workload and intensity appropriate to learning, and more frequent consultations between residents and their supervisors." June 17, 2010 Successful medical training combines formal education and experiential learning under the supervision of experienced physicians. By the end of training, a resident physician should be able to practice independently. Yet too often, a resident physician's time is dominated by tasks with little educational value and a caseload so great that inadequate reflective time is left for learning based on clinical experience. In addition, supervision is often vaguely defined, discontinuous, and poorly monitored.
Resident
The Institute of Medicine's "Sleep, supervision and safety" report describes in detail the underlying reasons for this deterioration, ie, a system of reimbursement that results in patients being sicker upon admission (and discharge) and exerts financial pressure to reduce length of hospital stay. More clinical service is expected both of resident physicians and attending physicians in shorter periods of time.
These economic pressures, which started to be recognized by the late 1980s, 25 were further exacerbated after 2003 when the ACGME enacted its first limits on working hours. Many teaching hospitals met this unfunded mandate by simply demanding more work from physicians-in-training and attending physicians alike.
Today the responsibilities of attending physicians "on service" are often so stressful and demanding that the typical schedule has been reduced from one month to two weeks or less. This discontinuity further dilutes the resident-attending physician relationship. Too much work and too little supervision may result in near-misses and preventable medical errors. In addition, patients overwhelmingly disapprove of resident physician working shifts that exceed 16 hours in duration, and believe that increasing their supervision could improve care. 16 How can resident physicians receive the appropriate level of patient exposure and clinical training while ensuring patient safety? How is high-quality supervision defined, funded, monitored, and enforced? Conference participants considered these questions when reviewing the Institute of Medicine's recommendations regarding resident physician workload and supervision (see Appendix B for a compilation of the 10 Institute of Medicine recommendations). Addressing excessive hospital workload and inadequate supervision could provide safer patient care and improve the training environment for resident physicians, as well as resident physician and attending satisfaction. 27 Such changes could also potentially result in financial savings sufficient to pay for the additional cost of a care model in which resident physicians cover fewer patients and have more supervision.
Recommendations for resident physician workload
• The ACGME should adjust resident workload requirements to optimize educational value; resident physicians as well as faculty should be involved in work redesign that eliminates nonessential and noneducational activity from resident physician duties • Mechanisms should be developed for identifying in real time when a resident physician's workload is excessive, and processes developed to activate additional providers • Teamwork should be actively encouraged in delivery of patient care; historically, much medical training has focused on individual knowledge, skills, and responsibility; health care delivery has become more complex, so it will be essential to train resident and attending physicians in effective teamwork that emphasizes collective responsibility for patient care and recognizes the signs, both individual and systemic, of a schedule and other working conditions that are too demanding to be safe • Hospitals should embrace the opportunities that resident physician training redesign offers; hospitals should recognize and act on the potential benefits of work redesign, eg, increased efficiency, reduced costs, improved quality of care, and resident and attending job satisfaction Lack of supervision has consequences. Resident physicians are held to the standard of a "reasonable provider" and are frequently named in malpractice lawsuits. Their errors result in malpractice payouts by insurers. The Malpractice Insurer's Medical Error Prevention Study 26 reviewed more than 1400 closed malpractice cases from five different insurers in 1984-2004, of which 889 were identified whereby both error and injury to a patient occurred. Of those, 240 (27%) involved trainees whose role in the error was judged to be at least moderately important. In 82% of the cases involving lack of supervision (106 of 129), failure of attending physicians to supervise was at issue.
The High-quality supervision of resident physicians must be fostered in all disciplines of medicine. "Supervision in the operating room (and other procedure-based training) is both different and similar to supervision in the cognitive fields of medicine", noted Dr James Whiting, director of surgical education at Maine Medical Center. "Doing an operation with a trainee is akin to dancing with a partner, who starts off dancing on your feet and then -as a chief resident -can do a complex dance and you say -go ahead and lead. Yet on the issue of independence, surgery isn't different. At some point we want them to be able to 'do this on their own'. How do you assess competency and give them independence while maintaining supervision? How are they going to respond in a crisis?"
But how do we get from the status quo to a training environment with high-quality supervision? Restructuring resident physician team structure, workload, and supervision can improve education, satisfaction, and quality of care. This hypothesis was tested in the internal medicine residency program at the Brigham and Women's Hospital. 27 The intervention group comprised a population of 15 intensive care patients (average 4-5 patients per intern), a team consisting of two resident physicians, two interns, two seniors and coattendings (one hospitalist and one primary care provider or medical specialist) who had extensive contact with trainees and patients, and a reduced frequency of overnight call. The control group, ie, the general medicine service, had a maximum ACGME census (average 6-8 patients per intern), and a team of one resident, two interns, and multiple care attendings with a variable degree of contact with trainees and patients, and a traditional overnight call schedule. Trainees worked an average of about 62 hours per week. The study found that, as compared with the control general medicine service, on the intensive care intervention service: Although the "Sleep, supervision and safety" report provides a comprehensive review and discussion of all aspects of graduate medical education training, the report's main focus is its recommendation for changes to the hours that resident physicians are currently required to work. Indeed, it was the quest to understand the link between resident physician work hours and patient safety that caused a subcommittee of the Oversight and Investigations of the House Committee on Energy and Commerce to request that the Department of Health and Human Services sponsor a study by the Institute of Medicine. The Institute of Medicine recommended a significant departure from the current limits placed on resident physician work by the ACGME, which currently allow shifts of 30 consecutive hours (24 plus six more hours for continuity of care/transition of patient information). The Institute of Medicine concluded that no resident physician should work for more than 16 consecutive hours without sleep. If residency programs wanted to continue the practice of 30-hour shifts, the Institute of Medicine recommended that a protected five-hour sleep period occur between the hours of 10 pm and 8 am, and that no new patient care duties be allowed after 16 hours.
A considerable body of scientific evidence (much of it cited by the Institute of Medicine report) describes deteriorating performance in fatigued humans, as well as specific studies on resident physician fatigue and preventable medical errors. A meta-analysis of 60 studies on the effect of sleep deprivation found, on average, after 24-30 hours of wakefulness, that "for clinical performance physicians performed at the 7th percentile of the comparison group". 28 Tired resident physicians make errors. In one study, one in every five interns reported making a fatigue-related mistake that injured a patient (a 700% increase when interns worked greater than 24 hours) and one in every 20 interns admitted to a fatigue-related mistake that resulted in the death of a patient (a 300% increase in months that interns worked five or more 24-hour shifts).
Since the 2009 publication of the Institute of Medicine report, the peer-reviewed evidence has continued to describe preventable medical errors due to physician fatigue. There were 171% more surgical complications (eg, organ damage, hemorrhage) that occurred in day-time operations when the attending surgeon had had fewer than six hours of sleep opportunity after performing a nighttime procedure. 29 Reducing the marathon shifts that resident physicians now work poses both logistic and economic challenges. Unfortunately these challenges are often not addressed, because the ACGME's core constituencies and multiple specialty societies hold fast to the belief that long hours are required of resident physicians in order to ensure competency and instill professionalism. 30 The question before this conference was what work redesign and culture changes are needed to reform work hours as recommended by the Institute of Medicine's evidencebased report?
Work redesign and culture change can (and are) being done with positive results. One study 14 systematically reviewed the effects of reducing or eliminating shifts greater than 16 hours on patient safety and quality of care. Of the 11 programs described in previously published reports, seven reported significant improvement in patient safety and quality of care and four reported no change.
The conference featured case study experiences of innovative residency presented by program directors in three different specialties in the US, including internal medicine, general surgery, and obstetrics and gynecology. Also presented was a best practice entitled "Hospital at Night" from the UK, where implementation of the European Working Time Directive reduced work hours for trainees from 72 hours per week to 56 hours in 2004, and to 48 hours in 2009 (see Appendix A). What "lessons learned" did these pioneers impart?
• Change is difficult and will always be resisted, such that if program directors wait until there is attending/ resident physician consensus for change, it will never happen • Program leadership is needed to redesign schedules to reduce hours; there will be inevitable early complaints, but the concerns diminish when resident physicians experience the benefits of the change • Involve resident physicians in the work redesign; they are able to identify where the schedule is dysfunctional and suggest changes • Continuity of care is enhanced, with fewer handovers when day and night float team care for the same patients • Tailor redesign to the program, no two programs are the same, so work redesign will differ among programs and within hospitals • Reform is more successful with buy-in from hospital administration; this should be framed in terms of reform leading to streamlined discharges, reduced length of stay, and improved resident physician/faculty job satisfaction; additional upfront costs can be recouped • Use technology (eg, simulation laboratories) to boost the learning curve • Where redesign involves additional attending physician responsibility and time, additional compensation may also be required • Schedule shifts with a buffer time period; work hours should be scheduled to allow resident physicians to stay longer to fulfill patient responsibilities and pursue educational opportunities, eg, a schedule should be made to allow a 13-14-hour shift to extend to 16 hours (see Tables 1, 2 and 3) Home call: a problem still waiting to be addressed
Since the ACGME instituted its 2003 working hour limits, more residency programs, particularly in the surgical subspecialties, have moved some of their inhouse call to home call. The incentive for such programs is that the ACGME counts home call towards the 80-hour/week limit only when a resident physician or fellow has to come into the hospital to care for a patient. It is common sense that, like all medical staff, resident physicians prefer to work from home. Home call can provide good training for post-residency life an attending physicians. But when the workload is too great and/or the pages trivial, home call can become a safety problem whereby home call can worsen the accumulation of chronic sleep deprivation because, unlike hospital call where resident physicians only 
Impetus for Change:
Consistently over hours limits; literature supported reduced hours; support from ACGME Educational Innovation Project.
Obstacles to Implementation:
Inertia (fear of change / it can't be done).
Cost:
No hiring of additional personnel; 3 elective months lost in 3 yrs; re-schedule continuity clinic on post-admitting days.
Secrets to Success:
Involve resident physicians and study work flow; minimize change for PGY 3s; create schedule to allow a buffer time to finish care tasks; expect to revise the schedule in the second year; use quality (education and continuity of care) metrics; promote more organized handovers.
Outcome:
Found that rested resident physicians read more, attended more didactic sessions; 7 of 16 June 2010 graduates presented research at national or international meetings. weeks with other resident physicians) • Night float system will allow day and night teams to split into two 12 hour shifts with time for sign-out • Resident physicians played an active role in development of work redesign
Advantages to New Schedule
• Consistent full day teams with improved continuity and accountability for patient care
• Same teams sign out to each other five nights per week • Improved education experience with resident physicians able to attend all clinics/operate on OR days because not post-call; able to follow through on care of complicated patients/pre-op and post-op care; alert and awake for educational conferences • Resident physicians make their own schedules -accountable to themselves
Postscript
• Dr. Domingo reports that in the seven months since implementation of the new resident schedule on July 1, 2010, more and more Ob-Gyn attending physicians are now choosing to split their 24 hour weekend call shifts into 12 hour shifts. On week days, attendings work 16 hour shifts, but many are also now switching to 12 hour shifts there as well. "It's interesting," says Dr. Domingo, "but I think many of us are starting to appreciate the effects of fatigue on patient safety and balance this with overall job satisfaction."
work a half-day post call, resident physicians/fellows on home call are expected to work a full post-call day, even if they have been awakened many times during the night to answer pages. Moreover, fellows often take home call in one-week blocks. This work pattern adds to chronic sleep deprivation.
Recommendations on work hours
• Limit resident physician work hours to 12-16-hour maximum shifts • A minimum of 10 hours between shifts • Resident physician input in work redesign should be actively solicited Non-compliance in every area; data inaccurate or nonexistent; no one knew the rules and attendings didn't feel there was a problem.
Phase 1 -Figure out the problem:
Established administrative compliance policy; all violations looked into; sessions with resident physicians; attending retreat.
Phase 1 -Results:
Good compliance with work hour recording; learned certain services habitual offenders; systemic violations.
Phase 2:
Continuation of oversight and monitoring; tweaks to schedule to eliminate systemic violations; one large service split in two as service was too big to round efficiently. Mock ACGME survey was conducted and mandatory recovery day instituted (if resident physician looks like they would be tracking too many hours they'd go home). Attendings pay more attention to hours (Note: On-call surgical attendings are encouraged not to schedule elective surgery on post-call day).
Phase 3 -Culture change:
"Despite a failure to demonstrate any significant detrimental impact of the work hour rules through data, it has recently become fashionable to blame work hour rules for eroding the surgical culture of accountability and ownership. According to this line of thought, work hour rules come with significant unintended consequences: surgical residents are acquiring the mentality of shift workers, no longer assuming the same ownership that we attained through working 100 hour plus weeks. This is not something that can be measured, but we know it is happening nevertheless….
"This kind of thing would be much easier to ignore if it was not so corrosive to the morale of surgical residents and if it did not fly in the face of what I see in the role of surgical program director every day. What is the major number of hours that one must work to learn the lessons of responsibility and accountability anyway?... The 'average' surgeon in the United States works 60 to 70 hours a week, but somehow understands this noble quality of patient ownership whereas today's residents are 'shift workers?'….Responsibility and ownership will never go out of style, but how those values are manifested is changing. Our residents know that accountability and collaboration are not mutually exclusive.
"I believe that the current generation of surgical residents are better than we were, and work hour restrictions are part of the reason. They are a technologically savvy, cooperative, balanced generation. They are more efficient than we were, more open to new ideas, and just as committed to their patients. They understand the public's uneasiness with our infatuation with endurance as a stand-in for excellence….It is time to grow up and stop whining. The dinosaurs went extinct and our surgical heritage deserves to evolve." • Schedules should be designed that adhere to principles of sleep and circadian science; this includes careful consideration of the effects of multiple consecutive night shifts, and provision of adequate time off after night work • Resident physicians should not be scheduled up to the maximum permissible limits; emergencies frequently occur that require resident physicians to stay longer than their scheduled shifts, and this should be anticipated in scheduling • Resident physicians' work shifts • Hospitals should anticipate the need for iterative improvement as new schedules are initiated; be prepared to learn from the initial phase-in, and change the plan as needed • As resident physician work hours are redesigned, attending physicians should also be considered. A potential consequence of resident work hour reduction and increased supervisory requirements may be an increase in work for attending physicians. This should be carefully monitored, and adjustments to attending physician work schedules made as needed to prevent unsafe work hours or working conditions for this group The Institute of Medicine report recommended including external as well as internal moonlighting in working hour limits. The report also called on hospitals that permit moonlighting to ensure a process whereby resident physicians would have to apply for permission and be able to evaluate that there was no adverse effect on the resident's performance. The Institute of Medicine reported no recent national assessment of the degree to which resident physicians and fellows moonlight. 18 Conference discussion revealed that some specialties (eg, surgery) prohibit moonlighting, and that resident physicians who are permitted to moonlight view it as an important way to supplement their income, and as a valuable part of their training experience. Most participants felt that hospitals do a poor job of monitoring external moonlighting by resident physicians.
Recommendations on moonlighting
• All moonlighting should be included in the ACGME's working hour limits, and actively monitored. Hospitals should formalize a moonlighting policy and establish systems for actively monitoring moonlighting by resident physicians. If moonlighting is found to impair resident physician performance, it should be restricted as needed
Safety of resident physicians
"As residents acquire needed skills during their educational training, the degree of fatigue and workload they experience places them at risk for workplace injury, driving incidents, decreased physical and mental health, and weakened professional and personal relationships". Patients are not the only victims of punishing schedules (see Table 4 ). The "Sleep, supervision and safety" report also addressed the harm done to resident physicians themselves. The report focused on two main sources of physical injury to resident physicians impaired by fatigue, ie, needle-stick exposure to blood-borne pathogens and motor vehicle crashes. The report also discussed numerous other personal and professional hazards, including burnout, depression, and the health deficits of likely weight gain. 18 The Institute of Medicine made the strong recommendation that "sponsoring institutions immediately begin to provide safe transportation options (eg, taxi or public transportation vouchers) for any resident physician who for any reason is too fatigued to drive home safely". 18 Presumably the committee believed that its recommendation to reduce the number of hours that resident physicians were scheduled to work would address the other serious health consequences of fatigue.
Resident

Dangers of needle-stick injuries and motor vehicle crashes
Percutaneous injury puts resident physicians at risk of acquiring a blood-borne pathogen, eg, hepatitis C or human immunodeficiency virus. Results of a survey of 2737 interns documented a higher rate of exposure to injury when fatigued. First-year resident physicians reported sustaining more than twice the number of percutaneous injuries at night than during the day (odds ratio 2.04, confidence interval [CI] 1.98-2.11) and sustaining such injuries nearly twice as often while working extended shifts (24 hours or longer) compared with working a day shift only (odds ratio 1.61, CI 1.46-1.78). 10 Similarly, working marathon shifts also increases the risk of motor vehicle crashes, injuring both resident physicians and others. In a national survey of interns, it was found that every extended work shift (more than 24 hours) scheduled in a month increased the monthly risk of a motor vehicle crash by 9.1% (95% CI 3.4-14.7) and increased the monthly risk of a crash during the commute home from work by 16.2% (95% CI 7.8-24.7).
11
Responsibility for resident physician safety in the hospital rests with the employer. On the way to and from a resident physician's home, it is less clear who is legally responsible for the safety of resident physicians. "Dram shop liability" refers to the body of law governing the liability of hospitals in which resident physicians cause death or injury to third parties (those not having a relationship with the hospital) as a result of fatigue-related car crashes and other accidents. Dram shop laws vary across states, but in some states the law may hold hospitals legally accountable for resident physicians' motor vehicle crashes that happen on the way home from an extended-duration shift.
Providing safe transport home for resident physicians is a logistic and financial challenge for hospitals. Conference participants agreed that those supervising resident physicians should dictate when a resident physician is not allowed to drive home if drowsy. Most also agreed that forcing fatigued resident physicians not to drive themselves home was no more a threat to their personal liberty and self-reliance than a man at a bar who is inebriated and for whom the bartender calls a cab. Departing from the Institute of Medicine recommendations, the conference participants decided that after all 24-hour calls, the hospital has an obligation to provide resident physicians with a ride home from the hospital. Public transport was not viewed as a viable solution. "Being comatose on the subway can be dangerous," commented conference participant Dr Farbod Raiszadeh, who described a time on the New York City subway system when he was supposed to get off at 86th Street and ended up 11 stops later on 14th Street.
Most importantly, providing safe transport home does not address the root cause of the increased risk of a motor vehicle crash, ie, fatigue. Reduce the risk of resident physicians reaching debilitating fatigue a priori, and the problem begins to disappear on its own.
There is still much work to be done on educating both resident and attending physicians about the dangers of fatigue. "This will require a fundamental shift in the medical training culture," said Dr Kavita Patel. "The attitude is 'being able to stay up 48 hours makes me better than someone else'. We need to work towards a place where physicians in a position of authority are willing to say 'I've had enough; I know my limits. Maybe you need to get to know yours."
Recommendations on resident physician safety
• Fatigue-related injury prevention (including not driving while drowsy) should be taught in medical school and "I was blind to the mayhem," described a resident, after spending a week observing all of the disciplines at work on an inpatient unit as part of a quality improvement project.
"I never understood how this place works."
As described by Maureen Bisognano, President and CEO, Institute for
Healthcare Improvement,
Harvard IOM Conference, June 17, 2010 The IOM "Sleep, supervision and safety" report recommends that resident physicians be trained in effective handover techniques and the science and practice of quality improvement. Resident physicians represent an estimated one out of every four hospital-based physicians, yet including them in hospital quality improvement efforts has been difficult to achieve.
Handover practice for resident physicians, attending physicians, and other health care providers has long been identified as a weak link in patient safety throughout all health care settings. The process by which resident physicians transfer responsibility of care at various transition points poses a potential opportunity to omit or dilute information that could affect patient care. A resident physician's familiarity with a patient is extremely important, but resident physicians cannot remain continuously by the bedside of all their patients. Resident physician fatigue also poses a significant threat to patient safety. 12 Policies to improve handovers must be tailored to fit the appropriate clinical scenario, recognizing that information overload can also be a problem; beyond the characteristics commonly acknowledged as part of quality handover practice (face-to-face in a quiet space, with minimal interruption, and use of both verbal and written communication tools), conference participants also stressed the need for multidisciplinary rounds at the bedside involving, whenever possible, patients and/or family members.
Electronically printed handovers have been demonstrated to improve resident physician performance and patient outcomes by reducing rates of adverse events and allowing resident physicians more time to spend on direct patient care; 31 however, electronic reports cannot be seen as a substitute for teaching resident physicians how to exchange quality information, develop good overall communication skills, and recognize the importance of working in teams.
Communication errors and fatigue
• Root cause analysis case reports from the Veterans Affairs National Center for Patient Safety from 153 medical centers and over six million patients found that approximately 70% of the root contributing factors in an adverse patient event or near miss are attributed to communication failures, and approximately 30% of these events are related to fatigue and scheduling June 17, 2010 At the heart of improving handovers is an attempt to improve quality. Quality improvement is the foundation of health services research, and has become a major focus of hospital administrators across the country, with various drivers, including Centers for Medicare and Medicaid Services requirements, the Joint Commission, and the Affordable Care Act. Educating resident physicians about quality improvement has been shown to have a positive effect on patient outcomes, 32, 33 and is increasingly a requirement of medical training and certification, eg, the American Board of Medical Specialties Maintenance of Certification Program and the ACGME core competencies (Practice-Based Learning and Improvement and Systems-Based Practice) which apply to all US physicians in training.
Ferrari and the nature of a good handover
Highly reliable health care depends upon highly reliable handovers. Health care is now learning lessons from other industries, eg, racing and aviation, on how to improve handovers. Great Ormond Street Hospital for Children in London set out to improve handovers between surgery and intensive care after a serious adverse event occurred when a child was transferred from the operating room to the intensive care unit but the room, staff, and ventilator were not ready. Hospital staff visited Ferrari in Maranello, Italy, to learn from those who have perfected the pit stop, ie, the epitome of perfect handovers and succinct, effective communication about racing crew changeovers. They showed Ferrari a video of a typical patient handover at Great Ormond Street Hospital. The Ferrari staff were appalled, and set out to redesign the process by:
• Training each staff member for a specific task set • Developing protocols for each member of the team, with resident physicians leading in handover management • Sequencing the steps • Using the anesthesiologist as a "lollipop man" to wave the patient into a completely prepared ICU room As a result, there was a 42% reduction in average number of technical errors per handover, and information omissions during handovers fell by 49%, with a slightly reduced time to transfer Recommendations on training in handovers
• Hospitals should train attending and resident physicians in standardized effective handovers • Hospitals should create uniform processes for handovers that are tailored to meet each clinical setting. All handovers should be done verbally and face-to-face, but should also utilize written tools • When possible, hospitals should integrate handover tools into their electronic medical records systems. Electronic medical records systems should be standardized to the extent possible across residency programs in a hospital, but may be tailored to the needs of specific programs and services. The federal government should help subsidize hospital adoption of electronic medical records to improve signout • When feasible, handovers should include nurses, patients, and families Involving resident physicians in quality improvement projects has the potential to demonstrate, at a critical time in medical training, that a focus on quality can improve care. However, moving from this abstract notion to concrete implementation is not always easily done. From the conference proceedings, one clear barrier identified to teaching quality improvement was a hospital culture which does not value quality improvement. Perhaps better understanding of the effect on patient outcomes would foster a culture in which resident physician involvement in quality improvement projects was made a priority. At the level of the faculty and resident physician interface, another barrier to engaging trainees is time constraints and overseeing multiple simultaneous quality improvement projects. 34 A third barrier to effective quality improvement training is the lack of best practices and data to evaluate the effectiveness of the quality improvement teaching experience.
The conference attendees identified several ways to include resident physicians in meaningful "real life" quality improvement work. Examples included assigning resident physicians to root cause analysis teams and hospital patient safety committee meetings. Interdisciplinary morbidity and mortality case conferences should include a systems analysis component so that resident physicians learn how to analyze and carry out system fixes. Resident physicians should be required as part of their training to identify a real system problem, and devise a project to fix it.
Resident work hours, supervision, and safety
Recommendations on training in quality improvement
• Quality improvement and patient safety measures in hospitals require the participation of resident physicians; the ACGME should specify in their core competency requirement that resident physicians work on quality improvement projects. Likewise, the Joint Commission should require that resident physicians be included in quality improvement and patient safety programs at teaching hospitals. Hospital administrators and residency program directors should create opportunities for resident physicians to become involved in ongoing quality improvement projects and root cause analysis teams. Feedback on successful quality improvement interventions should be shared with residents and broadly disseminated • Quality improvement/patient safety concepts should be integral to the medical school curriculum. Medical school deans should elevate the topics of patient safety, quality improvement, and teamwork. These concepts should be integrated throughout the medical school curriculum and reinforced throughout residency. Mastery of these concepts by medical students should be tested in the United States Medical Licensing Examination steps • Federal government should support involvement of resident physicians in quality improvement efforts. Initiatives to improve quality by including resident physicians in quality improvement projects should be financially supported by the Department of Health and Human Services
Monitoring and oversight of the ACGME "The committee concludes that the advantages of a strengthened ACGME monitoring process along with external oversight by both CMS and the Joint Commission would help assure the public that programs would be more likely to adhere to the rules, problems with duty hours compliance would be uncovered and dealt with properly, and there would be more rapid implementation of the committee's recommended adjustments to duty hours." On June 17, 2010, the first day of the conference, participants were fortunate to hear a presentation from Dr Thomas Nasca, president and chief executive officer of the ACGME. Dr Nasca reported that, after publication of the Institute of Medicine study, the ACGME "convened the profession" to determine the best way to go about setting new standards. The process included the formation of a task force in May 2009 to review literature and testimony from organizations and individuals. Key elements were identified, which Dr Nasca described as:
• Supervision • Graded authority and responsibility • Handovers and continuity of care from the patient's standpoint • Resident, residency, graduate medical education "enterprise" engagement in patient safety and quality improvement programs • Range of sensitivity to fatigue • Resident safety • Impact of proposed changes on maturation of professionalism On the issue of compliance, Dr Nasca emphasized that the ACGME "chose to take this on rather than give it to another entity because professional self-regulation is very important to us". The ACGME believes that compliance with the new standards can be improved with the introduction of an annual Sponsor Site Visit Program. He told conference participants these site visits "could be unannounced," that the sponsoring institution's chief executive officer would be held responsible for the accuracy of the information provided, and that after the first year, the site visit information would be published on the ACGME website, so that "the degree of compliance or quality of education milieu will be ascertained in this visit and be publicly disclosed."
Asked if this change were sufficient to assure the public, Dr Nasca replied: "We will leave it to them to tell us whether we've done enough. The ACGME is making its best effort to provide transparency and accountability. I don't know what else we can do. We anticipate a significant amount of push-back from teaching hospitals, and we're trying to make this (monitoring) as inexpensive as possible." Dr Nasca explained that there would be a 90-day comment period following publication of the proposed new rules, and that the ACGME would announce its final rules at the end of September 2010, with implementation of the new rules required by July 1, 2011.
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Funding for the preannounced visits will come from additional fees charged to each institution. Dr Nasca explained that there are almost 9000 residency programs and that to monitor each annually would cost upwards of $50 million. However, limiting the annual visits to the 700 sponsoring institutions was believed to be a realistic goal. The ACGME will produce an annual report of each visit, noting deficiencies that must be corrected, although it was not clearly stated what the repercussions for unchanged deficiencies would be.
The Institute of Medicine report recommends external oversight and monitoring of the ACGME in addition to strengthening internal oversight of the ACGME. The conference focused on how best to ensure that change happens in a self-regulated profession that has historically resisted change and has organizational members (eg, the American Hospital Association, the American Medical Association, the Association of American Medical Colleges, and the many medical and surgical specialty organizations) that have clearly articulated their opposition to implementation of many of the Institute of Medicine recommendations.
Conference attendees noted that physician self-regulation tests the trust of the public. One conference participant who was a patient advocate described her shock upon learning that the ACGME was made up almost entirely of doctors. Patients assume that there is government oversight over all aspects of medicine and graduate medical education, but even though hospitals receive nearly $10 billion a year in Medicare funding, there is little government oversight of graduate medical education.
The Institute of Medicine report questions a medical culture that does not promote adherence to working hour limits: "The level of adherence to resident duty hour limits has raised questions about the current approach to monitoring duty hours and whether the culture of expectation, if not overt intimidation, results in pressure on resident physicians to work more than their assigned hours." 18 Service and cultural pressures and commitment to their patients ensure that resident physicians will stay until the work gets done, no matter what rules are put on paper.
As one conference participant stated, "The problem is us -until we really believe this (reducing hours) makes a difference, we won't get the change we need to get." Culture change is needed, but how will it happen quickly enough to satisfy public safety concerns?
The Institute of Medicine report determined that selfregulation was simply not sufficient and that, in order to ensure proper oversight, external pressure was required in the form of both the Centers for Medicare and Medicaid Services and the Joint Commission. Both organizations have important roles in public oversight of patient safety and quality care. The problem is that there is no easy mechanism to invoke their involvement.
Clearly, the Centers for Medicare and Medicaid Services and the Joint Commission hold considerable sway over physician residency training. The Centers for Medicare and Medicaid Services controls most of graduate medical education funding, ie, $9.19 billion in 2009, according to data presented by Michelle Lefkowitz, a conference participant:
• $2.66 billion is a direct graduate medical education payment, which partially compensates for residency education costs, eg, salaries of staff, resident physicians, and other direct costs • $6.53 billion is an indirect medical education payment, which partially compensates for higher patient care costs due to presence of teaching programs (see Table 5 ) The Centers for Medicare and Medicaid Services depends upon ACGME accreditation of a residency program before it will reimburse the hospital at the agreed upon graduate medical education rate (which varies from hospital to hospital). The Centers for Medicare and Medicaid Services reimburses the hospital for the number of residency slots it has been approved for, ie, the resident physician "cap".
The Medicare Policy Advisory Commission released a study in June 2010 identifying $3.5 billion each year in indirect medical education overpayments to hospitals, ie, payment above empirically justified indirect medical education costs. The Medicare Policy Advisory Commission recommended that Congress authorize the Secretary of Health and Human Services (which oversees the Centers for Medicare and Medicaid Services) to change Medicare's funding of graduate medical education to "better support the workforce skills needed in a delivery system that reduces cost growth while maintaining or improving quality." The Medicare Policy Advisory Commission also recommended that the secretary identify standards for redirecting this indirect medical education overpayment in the form of incentive payments to institutions that have incorporated "practice-based learning and improvement, interpersonal and communication skills, professionalism and systems-based practice" into their graduate medical training.
Implementation of the Institute of Medicine recommendations on working hours limits and workload, and the necessary work redesign that would be necessary to achieve those limits, could conceivably be included as one of the factors that the Health and Human Services Secretary and the Centers for Medicare and Medicaid Services considered in eligibility for incentive payments. It must be noted that the Centers for Table 6 ). Just as the Centers for Medicare and Medicaid Services reimburses for graduate medical education expenses based on the ACGME's statement that a residency program is accredited, so too the Centers for Medicare and Medicaid Services reimburses health care facilities based on certification by the Joint Commission. Four existing Joint Commission requirements (staffing effectiveness, training programs, handover communication, and organizational leadership) speak to issues raised by the Institute of Medicine recommendations. Considering that an estimated one out of every four physicians working in US hospitals is a resident physician, the Joint Commission could do more under its existing mandate to ensure that resident physicians are incorporated into all other aspects of its quality and patient safety accreditation program.
In addition, the Joint Commission could establish a National Patient Safety Goal related to fatigue management for all health care workers. Patient safety goals (eg, patient handovers and handwashing) are powerful tools to make hospitals focus on a particular problem which will eventually become a Joint Commission requirement.
In addition to improved oversight by Centers for Medicare and Medicaid Services and the Joint Commission, conference attendees also discussed the Island Peer Review Organization model from New York State. For more than 20 years, the Department of Health has had regulations with the ability to hand out financial penalties to hospitals in New York State not in compliance with its resident physician work hours and supervision requirements. For the last 10 years, state funding has been in place for an aggressive compliance enforcement program via the Island Peer Review Organization (IPRO) as an independent contractor (see Table 7 ).
Recommendations on monitoring and oversight of the ACGME
• Make comprehensive fatigue management a national patient safety goal for the Joint Commission. Fatigue is a safety concern not only for resident physicians, but for nurses, attending physicians, and other health care workers. The Joint Commission should seek to ensure that all health care workers, not just resident physicians, are working as safely as possible • Federal government (Centers for Medicare and Medicaid, Healthcare Research and Quality) should encourage the development of comprehensive fatigue management programs which all health systems would eventually be required to implement • Make ACGME compliance working hours a "condition of participation" for reimbursement of direct and indirect graduate medical education costs. Financial incentives will greatly increase the adoption of and compliance with ACGME standards The Institute of Medicine's report estimated that $1.7 billion (in 2008 dollars) would be needed to implement its recommendations. Twenty-five percent ($376 million) of that amount will be required just to bring hospitals into compliance with the existing 2003 ACGME rules. 18 The committee recommended that all financial stakeholders in graduate medical education "financially support the changes ... to promote patient safety and resident safety and education, stressing that particular attention be paid to safety net hospitals." 36 It also called for an independent convening body to bring together the major funders to "develop a coordinated approach to generate needed resources." 18 Examining the history of graduate medical education funding may point to a solution to the funding reform needed. Graduate medical education funding was first authorized by Table 6 A lesson from aviation My first year spent on the wards I started with surgery….I was sitting in the clinic the Friday of my second week when all the residents got their biweekly email to fill out "time sheets." The things that were said about those time sheets cannot be repeated here, but needless to say they felt insulted by the exercise. Their time sheets were almost identical, always 12 hours per day during the week and 30 hours if they were on call either Friday or Saturday. The time sheets were a farce and the residents knew it. I imagine that everyone else knew it too, but no one cared because the documentation showing that surgery residents were not working more than 80 hours a week was complete and on file. This is a perfect example why… the current system within ACGME is inadequate. We often like to make analogies between patient safety and the airline industry, like the use of check lists or the limitation of hours to prevent fatigue and increase vigilance. Here's one more -it is the Federal Aviation Agency (FAA) that is responsible for regulating civil aviation to promote safety. However, it is the National Transportation Safety Board (NTSB) -an independent agency that is responsible for accident investigation. The FAA and NTSB have separate spheres of influence but still work together for passenger safety. The ACGME should set regulations much like the FAA, but there needs to be an independent agency like the NTSB that can offer robust oversight. In New York this separation of regulatory body (the Department of Health) and oversight (IPRO) is already happening. A confusing patchwork of funders contributes to the lack of accountability and the difficulty in creating a more rational, transparent payment system for the training of physicians. Many teaching hospitals are struggling financially, especially the safety net hospitals. Located in urban communities and serving largely uninsured and immigrant populations, the safety net hospitals train a large share of the nation's doctors, but receive disproportionately less in Medicare graduate medical education funding because they serve a younger population. At the same time, it is widely recognized that many teaching institutions are wasteful and inefficient. Initiatives to reduce hours, improve supervision, and redesign work processes (including reduced workload) like those described earlier are likely to contribute to more efficient, better prepared hospital discharges, shorter lengths of stay, and fewer preventable medical errors. These quality improvements will, in turn, produce savings that will help to offset the cost of hiring additional personnel (see Table 8 ).
The Institute of Medicine report estimates that its recommendations could reduce preventable adverse events, but the savings do not all accrue to the same source that incurs the immediate cost, ie, the teaching hospital. Thus hospitals are not provided with a monetary incentive to address the expense of redesign of resident physician work hours, as hospitals do not always enjoy the savings due to improved resident physician work hours (see Figure 1) .
Still, a strong business case can be made for hospitals to adopt the Institute of Medicine changes in the context of the goals and incentives set out in the Affordable Care Act. The rationale for implementing the Institute of Medicine recommendations should not focus solely on the benefits of reducing work hours per se. Rather, the focus should be on improving the overall health care delivery system to reduce waste and inefficiency and improve patient safety. As with virtually all other aspects of our health care system, the driver of change will be the flow of money, ie, what do we pay for and who do we pay?
As the single largest health care payer in the US, Medicare sets the innovation standards and the Secretary of Health and Human Services has purview over quality and funding initiatives. Change could potentially be funded through this administrative action. The Medicare Policy Advisory Commission has recently recommended realigning Medicare funding of graduate medical education in such a way that could also encompass funding for implementing some or all of the Institute of Medicine recommendations. In its June 2010 report, the advisory body called on the secretary of Health and Human Services to reallocate that portion of teaching hospitals' indirect medical education payments above empirically justified amounts to teaching hospitals that train resident physicians "on skills essential for delivery system reform, such as quality measurement and improvement, evidence-based medicine, multidisciplinary teamwork, care coordination across settings and health information technology." While the Medicare Policy Advisory Commission is strictly an advisory body, the Independent Payment Advisory Board established by the Affordable Care Act will begin its work in 2014 with much greater authority.
In the meantime, the National Health Care Workforce Commission established by the Affordable Care Act began its work in September 2010 (see Table 9 ). Its charge is to review and project health care workforce needs and to provide comprehensive, independent information to lawmakers on how to align resources with national need. 37 Irrespective of the Institute of Medicine recommendations, there has been a push in academic medical circles to lift the cap on the number of residency slots that Medicare will fund. The workforce commission will have to address specialty training priorities, the training they receive (eg, teamwork and quality improvement), and the safe conditions under which resident physicians are trained and patients receive care. 35 Bringing all graduate medical education funders together to develop a coordinated approach to funding the Institute of Medicine recommendations is daunting, given the relatively large and diverse group of players. The Medicare Policy Advisory Commission has discussed proposals to restructure graduate medical education funding by transitioning to a general revenue financing model, with a dedicated line item in the federal budget. 38 Besides rationalizing the current patchwork system, this move would enhance physician workforce analysis and pipeline strategies (eg, increasing the number of primary care physicians) as well as building support for educational standards (eg, the teaching of teamwork and quality improvement).
Recommendations on future financial support for implementation There are many factors that may lead to interindividual differences in the average amount of sleep obtained by residents working the same number of hours in the hospital, including differences in their responsibilities outside the Table 9 Public perception of resident physician work hours and patient safety
• Stratified random sample of 1200 American households (Nov/Dec 2009) • +/-2.8% margin of error • Findings were consistent across geographic and party lines and similar for different racial groups and people working inside or out of the healthcare professions.
• 1% of the general public supports shifts longer than 24 hours for resident physicians.
• The majority of respondents said they believe that resident physicians work shifts of 12 hours or less.
• 81% of respondents believe that reducing resident physician work hours would be very or somewhat effective in reducing medical errors.
• 81% of respondents believe that patients should be informed if a treating resident physician has been working for more than 24 hours. • 80% said they would then want a different doctor.
• Four of five respondents support limiting the duration of individual work shifts to 16 hours, capping weekly work hours at a maximum of 80 hours in any single week and ensuring that medical residents have at least one day off per week.
• 68% favor the IOM recommendation that resident physicians not work more than 16 hours over an alternative IOM proposal that would permit resident physicians to remain in the hospital for 30 hours, as long as they were provided the opportunity to sleep for five hours without interruption after 16 hours of work.
• 91% of respondents believe that strict rules should be established to ensure that resident physicians are provided with direct, on-site supervision by more experienced doctors. hospital, eg, new mothers and fathers. Recent investigations have also identified genetic polymorphisms, sleep disorders, and other interindividual differences that appear to convey an increased vulnerability to the performance-impairing effects of 24 hours of wakefulness. These include:
Results of Public
• Age-related differences in the vulnerability to sleep loss (young adults, who make up the majority of resident physicians, are most severely affected by acute sleep deprivation) • Trait differences in vulnerability to sleep loss • Genetic polymorphisms (present in about 10%-15% of the population) may account for differences in the tolerability of acute sleep loss • Sleep-related breathing disorders (obstructive sleep apnea/hypopnea) • Shift work disorder • Insomnia • Narcolepsy • Sleep disturbance secondary to a number of psychiatric disorders and other conditions, including burnout, anxiety, and mood disorders (depressive disorders and bipolar disorder) Given the magnitude of interindividual differences in the effect of sleep loss on cognitive performance and the sizeable proportion of the population affected by sleep disorders, hospitals and the medical profession face a number of ethical dilemmas. In the spirit of the dictum to "do no harm," advances in understanding the medical and genetic basis of interindividual differences in performance, vulnerability to sleep loss should be incorporated into the development of work-hour policy limits for both physicians and surgeons. The IOM "Sleep, supervision and safety" report noted that "... the lack of systematic data collection before and after the 2003 rules hampered the committee's ability to determine their impact fully and to assess how much of the complaints about duty hour reform represent rhetoric and resistance to change rather than valid criticisms." 18 Recognizing that "because so many individuals and organizations have strong economic and professional interests in GME, and resident physician duty hours in particular, it will be a challenge to come up with an agenda for research projects," the Institute of Medicine called up the ACGME to convene a meeting of stakeholders and potential funders to set priorities for research and evaluation projects. 18 Conference participants concurred that convening the stakeholders and agreeing on a research agenda was key. Some observed that elements of the medical education community have been reluctant to act on the data. "If it wasn't about work hours reduction, would any other evidence be ignored if it showed that errors could be reduced by 36%?" posited Steven W Lockley. "We need to agree on the research agenda and how to fund it."
Several logical funders for future research were identified. The Agency for Healthcare Research and has set aside funds for studying working conditions and the Center for Quality Improvement and Patient Safety, created by the Affordable Care Act, will fund a new blueprint for Agency for Healthcare Research and research activities around patient safety. The Health Resources and Services Agency also has funding through Title 7, ie, graduate medical education.
But above all other agencies, the Centers for Medicare and Medicaid is the only stakeholder that funds graduate medical education upstream and will reap savings downstream if preventable medical errors are reduced as a result of resident physician work hours reform. The Centers for Medicare and Medicaid has the capacity and funding to study what works to improve quality and patient safety and to promote pilot projects which incentivize redesign and education of resident physician work hours.
Until Congress changes the law and modifies graduate medical education payments to instruct the Centers for Medi-care and Medicaid to act on the evidence and begin to provide incentives for redesign of residency training, no manner of evidence is likely to move those who are opposed to reform into action.
Opportunities for research
Throughout the two-day conference, participants identified a number of research opportunities. These are:
• 
Conclusion
The difficulties in implementing the recommendations contained in the Institute of Medicine's "Sleep, supervision and safety" report should not be underestimated. Any change involving literally hundreds of thousands of physicians and physicians in training, more than a thousand hospitals, and a global budget in the billions, is daunting. This difficulty is compounded by the depth to which the structure of residency programs is embedded in the fabric of hospitals and medical culture. Despite the deepseated feelings that the residency experience engenders among physicians who have gone through this intensive training, there is an urgent need for reform. Just as evidence-based medicine fundamentally altered the manner in which physicians evaluate therapies and decide upon their use in the care of their patients, so too must science inform decisions about the organization of medical training programs. After evaluating this growing body of evidence, the Institute of Medicine concluded that the status quo is unsafe and that evidence-based changes to residency must be made. We concur.
Besides the specific recommendations contained in this White Paper, several themes weaved their way through the conference proceedings as participants confronted these difficulties.
Medical education innovators are already acting on the evidence assembled by the Institute of Medicine report. They are redesigning their educational and clinical programs, with active involvement of resident physicians, and despite initial serious concerns, both resident physicians and faculty are pleased with the results. As these best practices spread, more fourth-year medical students are likely to seek out these residency programs over the more traditional training experiences.
The biggest obstacle to change is culture. The profession needs to reconsider what it means to be a professional in the age of teamwork, eg, the "lone provider" versus team responsibility for the patient. When does knowing one's own limits take precedence over endurance in the interest of patient care? Building the political will and making the changes needed in the reimbursement mechanisms to implement the Institute of Medicine recommendations require focusing on patient safety and quality of care.
What is required to implement the Institute of Medicine recommendations? No consensus was reached on this critical issue, but three concepts surfaced and resurfaced throughout the two day conference:
• Some regulations may be necessary to jumpstart needed change • Financial incentives should be provided to reward innovation • The profession has to take professional pride and ownership of the change in order for it to be done right This white paper is an effort to begin that discussion. 
Background
HaN is a work redesign intervention to address patient safety issues at night. It began with a few pilot sites in London in 2005 and has since spread across the UK as hospitals have implemented reduced resident physician work hours to comply with the European working time directive. There is a need to address care delivered at night because of:
• Specialties working in silos (eg, each service "covering its own") • Sickest patients being seen first by the most junior resident physicians with minimal skills and competencies 
How to think about implementing HaN in your hospital
A) Analyze what happens in your hospital between 7 pm and 7 am. In UK, medical educators found that evening work cascaded into the night, causing risk for patients, inefficiencies in the system, and inappropriate work for the most junior resident physicians. A likely result is:
• Ninety percent of the time, the work done by resident physicians between midnight and 7 am either should have been done the day or evening before, could have waited until the morning, or did not need to be done by a doctor • Ten percent of the time the patient needed a doctor at the bedside immediately or within one hour B) Maximize the work that gets done between 5 pm and 9 pm:
• Increase resident physician staffing if necessary to cover peak admitting time better • Use attending time to make clinical decisions and improve safety and efficiency
• Analyze and work to correct inefficient hospital practices that may be pushing daytime tasks into the night (eg, laboratory problems, patient discharge delays) C) Ask yourself what skills your patients need at night? Then:
• Assemble a multidisciplinary HaN team of resident physicians and nurses, with attending support to cover inpatient medical and surgical floors. Teams (size and composition) will vary depending upon the specifics of your hospital. Composition of the HaN teams varied; in rural hospitals a HaN team included two nurse practitioners and two junior resident physicians (UK equivalent of PGY 3); in a large urban hospital, the team had 11 members (all residents except for one nurse). Resident physicians on the HaN team are mostly, if not all, medical resident physicians. The team covered medical and surgical patients. Medical educators in the UK found that it was effective for the service and resident physician training for more senior surgical resident physicians (PGY 3 and above) to only be called in for genuine surgical emergencies and, because of their lack of training, not to have junior surgeons in house at night. This maximized sleep opportunities for surgical resident physicians at night, more daytime operating and training, and the patients were cared for by the appropriate level physician in emergencies. Neurology was largely covered by the HaN team with senior resident physicians on call from home. Psychiatry ran a separate service but used the HaN model in some areas to link nurses and doctors across a community • Designate a leader, who in the UK is often a senior nurse, noting that there is a difference between leading the team and leading in a clinical situation • The team meets for formal handover with the day team for about 30 minutes at approximately 9 pm and then again at about 7 am. Handover focuses only on the patients who are of most concern so that everyone is aware. Note that HaN rounds do not take the place of the usual service team handover • From 9 pm to 7 am, all pages for HaN team oncall resident physicians are transferred to a senior nurse for triage. He/she is able to answer routine questions from floor nurses. When a doctor is required, the HaN leader is able to determine what level of competence/experience is needed so that the patient gets the assistance they need quickly • Audit the outcome of calls to the HaN team and feedback the outcomes to all staff so that the "night silo" is broken down
Studying the HaN experience
• HaN was first piloted in 2002 at five acute care hospitals and three nonacute hospitals, and has since been adopted by the majority of hospitals in the UK as an effective way to comply with the 2004 working time directive (reducing resident physician work hours) and improve patient safety • A study by Skills for the Health-Workforce Projects
Team 2008 (using information supplied and analyzed by the National Health Service Information Centre for Health and Social Care) assessed the impact and trends of the HaN implementation on single-site National Health Service hospitals. 39 Published in 2008, the study found: a reduction in number of deaths within 48 hours of admission (greater than the all-English average); a reduction in number of deaths within 48 hours of surgery/procedure (greater than the all-English average); a reduction in both emergency and elective average lengths of stay; and, in the majority of sites studied, a reduction in the hospital standardized mortality ratio from the pre-HaN to postHaN implementation period
Appendix B
Institute of Medicine Report Resident duty hours: enhancing sleep, supervision, and safety 18 Reprinted with permission of the Institute of Medicine and the National Academies Press. Full text of the IOM report from which this summary is excerpted is available at: http:// www.iom.edu/Reports/2008/Resident-Duty-Hours-Enhancing-Sleep-Supervision-and-Safety.aspx.
To promote conditions for safe medical care, improve the education of doctors in training, and increase the safety of residents and the general public, the committee offers the following recommendations, which should be implemented with all deliberate speed. While some recommendations should be implemented immediately, changes to duty hours, adjustments in workload, and the funding needed for these changes might require an integrated phase-in. The recommendations will require additional resources, both financial and human. Without the necessary restructuring in resource allocation, attempts to implement the recommendations will fail to have the desired benefits and could even reduce patient safety. The committee believes that the Accreditation Council for Graduate Medical Education and the other organizations charged to implement aspects of the recommendations should begin their work with urgency and that action on all recommendations should be taken within 24 months.
Recommendations on specific limits on duty hours
The Accreditation Council for Graduate Medical Education (ACGME) should adopt and enforce requirements for residency training that adhere to the following principles: duty hour limits and schedules should promote the prevention of sleep loss and fatigue; additional measures should mitigate fatigue when it is unavoidable (eg, during night work and extended duty periods); and schedules should provide for predictable, protected, and sufficient uninterrupted recovery sleep to relieve acute and chronic sleep loss, promote resident wellbeing, and balance learning requirements. Programs should design resident schedules using the following parameters:
• Duty hours must not exceed 80 per week, averaged over four weeks • Scheduled continuous duty periods must not exceed 16 hours unless a five-hour uninterrupted continuous sleep period is provided between 10 pm and 8 am. This period must be free from all work and call, and used by the resident for sleep in a safe and sleep-conducive environment. The five-hour period for sleep must count toward total weekly duty hour limits. Following the protected sleep period, a resident may continue the extended duty period up to a total of 30 hours, including any previous work time and the sleep period • Residents should not admit new patients after 16 hours during an extended duty period • Extended duty periods (eg, 30 hours that include a protected five-hour sleep period) must not be more frequent than every third night with no averaging • After completing duty periods, residents must be allowed a continuous off-duty interval of: -a minimum of 10 hours following a daytime duty period that is not part of an extended duty period -a minimum of 12 hours following a night float or night shift work that is not part of an extended duty period -a minimum of 14 hours following an extended duty period; and residents should not return to service earlier than 6 am the next day • Night float or night shift duty must not exceed four consecutive nights and must be followed by a minimum of 48 continuous hours off duty after three or four consecutive nights • At least one 24-hour off-duty period must be provided per seven-day period without averaging; one additional (consecutive) 24-hour period off duty must be provided to ensure at least one continuous 48-hour period off duty per month
• In exceptional circumstances requiring the resident's physical presence to ensure patient safety or to engage in a critical learning opportunity, the program faculty may permit, but not require, residents to remain on duty beyond the scheduled time; programs must record the nature of each exception allowed for ACGME review • These exceptions are not to become routine practice.
Residency review committees should determine at the time of program reaccreditation whether the documented exceptions to scheduled duty hours warrant citation • The ACGME should develop criteria for granting individual programs waivers from one or more of the above scheduling parameters; such criteria should be formulated only to accommodate rare, well documented circumstances in which patient safety and/or educational requirements of specific programs outweigh the advantages of full compliance with the committee's recommendations and cannot be addressed by means other than the requested waiver(s); programs that are granted waivers (if any) and the nature of those waivers should be posted on the public access portion of the ACGME website. Included in the application for waiver should be a long-term plan that articulates how the program will work to avoid a permanent need for the requested waiver. All waivers should be monitored and reviewed on an annual basis to determine suitability for renewal • Programs should provide annual formal education for residents and staff on the adverse effects of sleep loss and fatigue and on the importance of and means for their prevention and mitigation • Sponsoring institutions and programs should ensure that their practices promote and ensure that residents take the required sleep during extended duty periods
Recommendation for moonlighting
The ACGME should immediately amend its current requirements on moonlighting by:
• Requiring that any internal and external moonlighting for patient care adhere to the duty hour limits listed above (eg, 80 hours and all other limits), even if the program has received an exception to schedule longer hours • Requiring that sponsoring institutions, if they choose to permit moonlighting, include provisions in resident contracts that a resident must request prospective, written permission from the program director for moonlighting, and resident performance will be monitored to ensure that there is no adverse effect of moonlighting on resident performance
Recommendation on monitoring and overseeing ACGME and residency programs should ensure adherence to the current limits now, and to any new limits when implemented, by strengthening their current monitoring practices. To provide additional support, the Centers for Medicare and Medicaid Services and the Joint Commission should take an active overseeing role:
• The ACGME should maintain responsibility for duty hour monitoring and should enhance its procedures by including unannounced visits for monitoring duty hours and regular collection of sufficient data to understand when and why limits are violated • Sponsoring institutions should provide for confidential, protected reporting of duty hour violations by residents through their compliance office or by an entity above the program level that does not have direct responsibility over the residency programs • The ACGME should strengthen its complaint procedures to provide more confidentiality and protection to persons reporting violations of duty hours, as well as other violations of residency rules • The Centers for Medicare and Medicaid Services should assess the reliability of ACGME procedures and data, and should sponsor periodic independent reviews of duty hour monitoring by the ACGME to determine the characteristics of and reasons for violations • The Joint Commission should seek to ensure that duty hour monitoring is linked to broader activities to improve patient safety in hospitals, including the use of ACGME adherence data as part of the Joint Commission's hospital surveys and accreditation actions
Recommendation on resident safety on the road
The committee recommends that sponsoring institutions immediately begin to provide safe transportation options (eg, taxi or public transportation vouchers) for any resident who for any reason is too fatigued to drive home safely.
Recommendation on resident workload
To ensure that residency programs fulfill their core educational mission, the ACGME should require that institutions sponsoring residency programs appropriately adjust resident workload by:
• Providing support services and redesigning health care delivery systems to minimize the current level of residents' work that is of limited or no educational value, is extraneous to their graduate medical education program's educational goals and objectives, and can be done well by others • Providing residents with adequate time to conduct thorough evaluations of patients and for reflective learning based on their clinical experiences • The ACGME should require each residency review committee to define and then require appropriate limits on the caseload (eg, patient census, number of admissions, number of surgical cases to assist per day, cross-coverage) that can be assigned to a resident at a given time, taking into consideration the severity and complexity of patient illness and the level of resident competency
Recommendation on resident supervision
To increase patient safety and enhance education for residents, the ACGME should ensure that programs provide adequate, direct, onsite supervision for residents. The ACGME should require:
• The residency review committees, in conjunction with teaching institutions and program directors, to establish measurable standards of supervision for each level of doctor in training, as appropriate to their specialty • First-year residents not to be on duty without having immediate access to a residency program-approved supervisory physician in-house
Recommendation on training in effective patient handover
Teaching hospitals should design, implement, and institutionalize structured handover processes to ensure continuity of care and patient safety.
• Programs should train residents and teams in how to handover their patients using effective communications • Programs should schedule an overlap in time when teams transition on and off duty to allow for handovers • The process should include a system that quickly provides staff and patients with the name of the resident currently responsible in addition to the name of the attending physician
Recommendation on training in quality improvement
Graduate medical education-sponsoring institutions should fully involve residents in their safety reporting, learning, and quality improvement systems, and this should become an important part of the resident educational experience. 
Recommendation on future research and evaluation
To gather the data necessary to monitor implementation of these recommendations and to prepare for future adjustments as needed to achieve the desired objectives, the ACGME should convene a meeting of stakeholders and potential funders to set priorities for research and evaluation projects. Claire C Caruso, RN, PhD: Dr Caruso is a Research Health Scientist at the National Institute for Occupational Safety and Health (NIOSH) in Cincinnati, OH. The focus of her 11 years of work at NIOSH is the influence of shift work and long working hours on health and safety and strategies to prevent risks. She is a member of the National Occupational Research Agenda (NORA) health care social assistance council and the NIOSH health care social assistance steering committee that both work to reduce occupational health and safety risks in this industrial sector. She led the NORA long working hours team that published a research agenda for long working hours in 2006, and has 16 publications on this topic. She provides consultation to external requestors about working hour issues. Dr Caruso completed a PhD in nursing in 1999 at the University of Michigan. Her PhD program focused on health and safety risks associated with demanding work schedules and the underlying sleep and circadian rhythm research that provides evidence for this topic. Before embarking on her PhD program, she worked for many years as a registered nurse and progressed through that career path from staff nurse to nurse manager to clinical nurse specialist. This work occurred in hospitals including a large medical center with residency programs. He launched new initiatives in each of the association's mission areas of education, research, and patient care, expanded and modernized the AAMC's services for medical students, applicants, residents, and constituents, strengthened the association's communications, advocacy, and data-gathering efforts, and established many initiatives for improving medical education and clinical care. As the voice of academic medicine for more than a decade, Dr Cohen has also spoken extensively on the need to promote greater racial and ethnic diversity in medicine, to uphold professional and scientific values, and to transform the nation's health care system.
Prior to his leadership of the AAMC, he served as dean of the medical school and professor of medicine at the State University of New York at Stony Brook, and as president of the medical staff at University Hospital. Before that, Dr Cohen was professor and associate chairman of medicine at the University of Chicago Pritzker School of Medicine, and physician-in-chief and chairman of the Department of Medicine at the Michael Reese Hospital and Medical Center. Dr Cohen is a graduate of Yale University and Harvard Medical School, and completed his postgraduate training in internal medicine on the Harvard service at the Boston City Hospital. He also completed a fellowship in nephrology at the Tufts-New England Medical Center. He has authored more than 100 publications and is a former editor of Kidney International's nephrology forum.
John R Combes, MD: Dr Combes is Senior Vice President of the American Hospital Association and the President of the Center for Healthcare Governance, an American Hospital Association-affiliated organization. The Center for Healthcare Governance is a dynamic community of board members, executives, and opinion leaders dedicated to advancing excellence, innovation, and accountability in health care governance through education, tool development, and research. Dr Combes also serves as senior fellow at the Hospital Research and Education Trust, and in that role focuses on quality and leadership issues in patient safety, end of life care, and clinical performance improvement. He has 12 years of experience studying the quality and safety of hospital care. His research has evaluated efficiency and outcomes of care in pediatric hospitalist systems, as well as patient safety across pediatric and adult inpatient settings. Over the past several years, Dr Landrigan has led a series of studies evaluating the relationship between resident depression and patient safety, the effects of computerized order entry systems on rates of medication errors, and the relationship between resident handoffs and error. However, his primary focus has been studying the effects of resident sleep deprivation on patient safety. Dr Landrigan was a founding member of the Harvard Work Hours, Health, and Safety Group, and lead author of a randomized controlled trial reporting that interns working traditional 24-30-hour shifts made 36% more serious medical errors, and five times as many serious diagnostic errors, as interns whose scheduled work was limited to 16 consecutive hours. He subsequently led a national cohort study and an intensive tricenter study which demonstrated that ACGME duty hour standards have been ineffective in reducing the risk of fatigue-related error due to inherent limitations in ACGME standards, and poor compliance with them. His current work focuses on evaluating the effectiveness of diverse approaches to reducing fatigue-related error, improving handovers of care, and translating safety research into policy and practice. Michelle Lefkowitz: Ms Lefkowitz is a technical advisor in the Division of Acute Care at the Centers for Medicare and Medicaid Services in Baltimore. She is the senior policy analyst for Medicare payment policy for graduate medical education programs, but also works on a number of other Medicare hospital payment policies under the inpatient prospective payment system. Ms Lefkowitz has been at the Centers for Medicare and Medicaid Services for close to 11 years and has received a masters in business administration with a concentration on health care management from Loyola College in Maryland.
Arthur Aaron Levin, MPH: Mr Levin is cofounder and Executive Director of the Center for Medical Consumers, a New York City-based non-profit organization committed to informed consumer and patient health care decision-making, patient safety, evidence-based, highquality medicine and health care system transparency. The organization receives no funding from the drug, device or health care industry. Mr Levin was a member of the Institute of Medicine's Committee on the quality of health care that published the "To Err is Human" and "Crossing the Quality Chasm" reports. He also served on the Institute of Medicine committee that evaluated the federal quality effort and made recommendations to Congress in its report "Leadership Through Example". He was a member of the Institute of Medicine's subcommittee on performance measures, which reported to the committee on redesigning health insurance benefits, payment, and performance improvement program. Levin was also a member of the committee that issued a letter report in October 2007 entitled "Opportunities for coordination and clarity to advance the national health information agenda" and on the committee research focuses on basic and applied aspects of human circadian biology and sleep medicine using a translational approach which uses a range of techniques including epidemiology, field-based physiological and outpatient studies, and intensive inpatient physiological monitoring. As a founding member of the Harvard Work Hours Health and Safety Group, Dr Lockley has led several studies to assess sleep, sleepiness, and sleep disorders in a range of professions, including medical residents, police officers, and firefighters. These studies include interventions to test the impact of reducing work hours on sleep and medical performance in medical residents in both the US and UK.
Kavita Patel, MD, MSHS: Dr Patel is currently Director of the health policy program at the New America Foundation, a nonpartisan think tank in Washington, DC. She is a board-certified internal medicine physician who has dedicated her life to bringing the stories and lessons learned from her clinical experiences to policymakers and the people working on shaping the future of our health care system. Her expertise spans a number of sectors, including delivery system reform and equipping clinical teams with the skills necessary to respond to our changing health care system. She is most recently the director of policy for the White House Office of Public Engagement and Intergovernmental Affairs where she worked on health care reform legislation.
Prior to that, she was the deputy staff director for the senate health, education, labor, and pensions committee under the leadership of Senator Edward M Kennedy. Prior to her time in Washington, Dr Patel was a clinical instructor at UCLA and an associate scientist at the RAND Corporation, focusing on research in health care quality. She 
Dovepress
85
Resident work hours, supervision, and safety tel children's pediatric residency program. Prior to joining Mount Sinai, he was a visiting professor of pediatrics at UCLA-Olive View Medical Center. Dr Blum was a board member and former national field director for Doctors for America, and is on the board of directors of the National Physicians Alliance.
Sandra Shea: Ms Shea is policy director of the Committee of Interns and Residents/Service Employees International Union Healthcare, a national union of resident physicians with 13,000 members in more than 60 public and private teaching hospitals. She also serves as program director of the nonprofit CIR Policy and Education Initiative. A graduate of the University of Massachusetts, she has more than 30 years of experience with resident physician training issues.
A report from this conference at Harvard Medical School is available at www.cirpei.org.
